Effect of docosahexaenoic acid on intracellular calcium dynamics in vascular smooth muscle cells from normotensive and genetically hypertensive rats.
The effects of DHA treatment on intracellular Ca2+ dynamics in aortic smooth muscle cells isolated from young stroke-prone spontaneously hypertensive rats (SHRSP) and age-matched normotensive Wistar Kyoto rats (WKY) were investigated. The resting intracellular Ca2+ concentration ([Ca2+]i) before stimulation and the peak [Ca2+]i induced by 5-HT, angiotensin II and depolarizing concentration of KC1 were higher in SHRSP than in WKY. When added to the culture medium for 2 days, DHA at a concentration of 30 microM significantly suppressed the peak [Ca2+]i induced by these stimulants in aortic smooth muscle cells isolated from WKY, whereas smooth muscle cells of SHRSP were refractory to the suppression. DHA had no suppressive effect on the 5-HT-induced increase in the inositol triphosphate production. The present study indicates that DHA can suppress receptor-mediated Ca2+ influx, at least, through the voltage-dependent channel, in vascular smooth muscle cells. Since the intracellular Ca2+ plays an important role in regulating vascular tone, the suppressive effect of DHA on [Ca2+]i in vascular smooth muscle cells may be contributed to the beneficial properties of DHA on cardiovascular disorders. The precise mechanisms of action remain to be elucidated.